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Febri Dwi Ningtyas, G0013094, 2017. Penapisan Fitokimia Tanaman Herbal 
Indonesia sebagai Antagonis Reseptor Angiotensin 1 melalui Molecular Docking 
untuk Terapi Hipertensi. Skripsi. Fakultas Kedokteran, Universitas Sebelas 
Maret, Surakarta. 
Pendahuluan: Hipertensi bersifat silent killer dan dapat menyebabkan 
komplikasi, seperti penyakit jantung, stroke, dan kerusakan ginjal yang berakibat 
kematian. Olmesartan merupakan obat golongan Angiotensin Receptor Blocker 
(ARB) dan menghambat jalur utama penyebab hipertensi yaitu Renin Angiotensin 
Aldosterone System (RAAS) tetapi masih memiliki bioavailabilitas yang rendah, 
durasi aksi obat singkat, dan aktivitas agonis parsial terhadap reseptor angiotensin 
1 (AT1) serta menyebabkan beberapa intoksikasi. Molecular docking merupakan 
langkah awal penemuan obat baru yang dapat menghemat waktu dan biaya 
dengan mengidentifikasi afinitas ikatan antara struktur 3D senyawa fitokimia 
tamanan herbal (protein) dan reseptor target (ligan). Oleh karena itu, dalam 
penelitian ini dilakukan penapisan fitokimia tanaman herbal Indonesia sebagai 
antagonis AT1 melalui molecular docking untuk terapi hipertensi. 
Metode penelitian: Penelitian ini adalah penelitian bioinformatika. Sampel 
penelitian adalah seluruh senyawa fitokimia di HerbalDB yang memiliki  kode 
akses PubChem dan memenuhi kriteria Lipinski’s rule of five. Senyawa standar 
yang digunakan adalah olmesartan yang diperoleh dari PubChem 
(ZINC12466569). Validasi reseptor-ligan standar dilakukan antara reseptor AT1 
(4ZUD) dengan olmesartan. Molecular docking antara senyawa fitokimia 
dilakukan dengan Autodock Vina 1.1.2 sebanyak tiga kali untuk mendapatkan 
rata-rata afinitas ikatannya. Visualisasi hasil docking dilakukan dengan Pymol 1.7 
dan Chimera 1.10. Analisis data dilakukan dengan melihat skor docking berupa 







konformasi, dan kriteria Lipinski’s rule of five yang dibandingkan olmesartan.  







. Rata-rata afinitas ikatan reseptor AT1-olmesartan adalah -9,9 
kkal/mol. Terdapat 6 fitokimia dari 517 sampel yaitu Pulmatin, Boeravinone F, 
Withanolide D, Chitranone, Palmarumycin, dan Thwaitesixanthone yang 
memiliki afinitas ikatan lebih rendah dari olmesartan dan berpotensi menghambat 
reseptor AT1. Pulmatin memiliki karakteristik drug like property yang paling baik 
di antara enam fitokimia tersebut. 
Simpulan penelitian: Pulmatin, Boeravinone F, Withanolide D, Chitranone, 
Palmarumycin, dan Thwaitesixanthone memiliki potensi sebagai penghambat 
reseptor AT1 secara biokomputasi. 
 





Febri Dwi Ningtyas, G0013094, 2017. Screening of Indonesian Herbs as 
Phytochemical Angiotensin Receptor Antagonists 1 through Molecular Docking 
for Hypertension Therapy. Skripsi. Fakultas Kedokteran, Universitas Sebelas 
Maret, Surakarta. 
Introduction: Hypertension is a silent killer and can cause complications as heart 
disease, stroke, kidney impairment, and death. Olmesartan is Angiotensin 
Receptor Blocker (ARB) drug and inhibits Renin Angiotensin Aldosterone 
System (RAAS), major pathways causing hypertension but still have a low 
bioavailability, short duration of drug action, partial agonist activity against 
angiotensin 1 receptor (AT1), and causes some intoxication. Molecular docking is 
the first step to find new drugs that have shorter time and lower cost by 
identifying the binding affinity between the 3D structure of plants herbal 
phytochemical compounds (protein) and the target receptor (ligand). Therefore, 
this research had done phytochemical screening of Indonesian herbal plants as an 
AT1 antagonist through molecular docking for treatment of hypertension.  
Methods: This research was a bioinformatics research. The samples were 
phytochemical compounds in HerbalDB having a PubChem access code and 
meeting the criteria of Lipinski's rule of five. Standard compound used was 
olmesartan (ZINC12466569) obtained from PubChem. Validation of receptor- 
standard ligand was done between AT1 receptor (4ZUD) with olmesartan. 
Molecular docking among phytochemical compounds by Autodock Vina 1.1.2 
was done three times to get the average of binding affinity score. Docking results 
were visualized by Pymol 1.7 and Chimera 1.10. Data analysis was done by 
looking at the binding conformation, Lipinski's rule of five, and the binding 






) compared to 
olmesartan. 







residues. The average binding affinity score of AT1 receptor-olmesartan was -9,9 
kcal/mol. There were 6 of 517 phytochemicals: Pulmatin, Boeravinone F, 
Withanolide D, Chitranone, Palmarumycin, and Thwaitesixanthone having lower 
binding energy scores than olmesartan and potential to inhibit AT1 receptor. 
Pulmatin had the best characteristic of drug like property among six 
phytochemicals. 
Conclusions: Pulmatin, Boeravinone F, Withanolide D, Chitranone, 
Palmarumycin, and Thwaitesixanthone have potential as AT1 receptor inhibitor 
biocomputationally. 
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Lampiran Senyawa fitokimia yang sesuai dengan kriteria Lippinski’s Rule  






ACEI : Angiotensin Converting Enzim Inhibitor  
AngI  : Angiotensin I  
AngII : Angiotensin II 
ARB : Angiotensin Receptor Blocker  
Arg (R) : Arginin 
Asn (N)  : Asparagin 
Asp (D) : Asam aspartat 
AT1 : Reseptor angiotensin II tipe 1 
AT2 : Reseptor angiotensin II tipe 2 
CCB : Calsium Channel Blocker 
DAG  : Diasil gliserol 
DBVS  : Docking-Based Virtual Screening  
DM  : Diabetes mellitus  
ESC  : European Society of Cardiology  
 ESH  : European Society of Hypertension  
GPCR : G protein-coupled Receptor 
HDL : High Dencity Lipid 
HerbalDB  : database tanaman herbal Indonesia 
His
 
(H) : Histidin 
HTS  : high-troughput screening  
Ile
 
(I) : Isoleusin 
IP2 : Fosfoinositol difosfat 
xv 
 
IP3 : Inositol trifosfat  
ISHIB  : International Society for Hypertension in Black  
JNC 8 : Eighth Joint National Committee  
JNK : c-Jun N-terminal kinase/Janus Kinase  
KDIGO  : Kidney Disease: Improving Global Outcome  
LBVS  : ligand-based virtual screening 
LDL : Low Dencity Lipid 
Lys (K) : Lisin 
NCD  : Non Communicable Disease/Penyakit Tidak Menular 
NICE  : National Institute for Health and Clinical Excellence 
PERKI : Perhimpunan Dokter Spesialis Kardiovaskular Indonesia  
Phe
 
(F) : Fenilalanin 
PLC  : Fosforilase C  
Pro (P) : Prolin 
QSAR  : Quantitatif Structure Activity Relationship 
RAAS : Renin Angiotensin Aldosterone System 
ROS  : Reactive Oxygen Species  
SAR  : structure activity relationship 
SBVS  : structure-based virtual screening 
Ser
 
(S) : Serin 
Thr
88
 (T) : Treonin 
Trp (W) : Triptofan 
Tyr (Y) : Tirosin  
xvi 
 
Val (V) : Valin 
VS  : virtual screening  
WHO : World Health Organization 
 
